-IlIIllIll-IIlIII-I—I--------444444————————————————————— T

DOCUMENT RESUME

ED 352 260 SE 053 299
AUTHOR Airozo, Diana; Warmbrodt, Robert D.

TITLE Biotechnology: Education.

INSTITUTION National Agricultural Library, Beltsville, MD.
REPORT NO ISSN-1052-536X; NAL~SRB-92-05

PUB DATE Feb 92

NOTE 32p.

AVAILABLE FROM USDA, National Agricultural Library, Document
Delivery Services Branch, 6th Fl., 10301 Baltimore
Blvd., Beltsville, MD 20705-2351.

PUB TYPE Reference Materials — Bibliographies (131)
EDRS PRICE MF01/PC0O2 Plus Postage.
DESCRIPTORS Agriculture; *Biology; *Biotechnology; Citations

(References); College Science; Higher Education;
*Information Sources; Medicine; Microbiology; Science
and Society; *Science Education; Secondary Education;
Secondary School Science

ABSTRACT

Biotechnology is the latest in a series of
technological innovations that have revolutionized the fields of
agriculture and the health sciences; however, there are concerns with
this technology. This document iz designed to help foster dialogue
with emphasis on education and the development of a public
understanding of the principals involved in biotechnology research
product development and risk analysis. In bibliographical form
containing citations which include title, author and source, the
National Agriculture Library Call Numbers and key words, sources of
information on biote:hnology are made available to teachers,
university faculty, environmental activists, government regulators,
industry representatives and the public who have an interest in
biotechnology research, education and training. The first sections of
this bibliography deal with general information, manuals and
textbooks, and training. Following these sections are specific
sections on education at the secondary school and university levels,
university and collaborative efforts, and education and training in
the international arena. The final sections include education
information on specific disciplines that have been impacted greatly
by biotechnology including agriculture, medicine, microbiology and
mycology, pharmaceutics, plant breeding, and veterinary science. An
author index follows the biographic information. (PR)

e dedk de de sk de de e de de e Fede de g dede e gk o e Ao Fedede e Fedede dedek Fedededede ek e ek ke de ke ek ok ko ke kkdek ke k

* Reproductions supplied by EDRS are the best that can be made *

* from the original document. *
Jede e e Fede e e g e ek e 7 e e e e sk ok e Fe ek e de e e e ko sk e ook ek ek sk ek ook e dede ek ek ok ek ek de ok




.j ]{[l |

FullToxt Provided by ERIC.
‘.

U.8. DEPARTMENT OF EDUCATION
Offica of Educational Research and improvement
EDUCATIONAL RESOURCES INFORMATION

CENTER (ERIC)

R This document has been reproduced as
received lrom the person or orgsnization
onginating 1t

O Minor changes have been made to improve
reproduction quality

® Points of view or opinions statedn this docu-
ment do not necessarily represent official
OERI position or policy

2 BESTCOPY WALMBLE




Biotechnology: Education

Special Reference Briefs: SRB 92-05

Diana Airozo
Robert D. Warmbrodt
Biotechnology Information Center

Biotechnology

National Agricultural Library  Beitsville, Maryland 20705-2351

3

February 1992




National Agricultural Library Cats'oging Record:

Airozo, Diana
Biotechnology : Education,
(Special reference briefs ; 92-05)

1. Biotechnology — Study and teachmg United States — Bibliography. I. Warmbrodt,
Robert D. II. Title.

aS21D27S64 no.92-05




Sy, United States National Public Services

Beltsvill
O )5 Department of Agricultural Division 507 6"'5 e, Maryland
WNSL#/ Agriculture Library

Document Delivery Services to Individuals

The National Agricultural Library (NAL) supplies agricultural materials not found elsewhere to other
| libraries.

Filling requests for materials readily avaliable from other sources diverts NAL's resources ard dimlnishes
its ability to serve as a national source for agricultural and agriculturally refated materials. Therefore, NAL
Is viewad as a library of last resort. Submit requests first to local or state library sources prior to sending to
NAL. Inthe United States, possibte sources are public libraries, land-grant university or other large

research librarles within a state. In other countries submit raquests through major university, national, or
provincial Institutions. .

if the needed publications are not avallable from these sources, submit requests to NAL with a statement
Indicating thelr non-availability. Submit one request per page foliowing the instructions for libraries below.

NAL'’s Document Delivery Service Information for the Library
The following information Is provided to assist your librarian in obtalning the required materials.

Loan Service — Materlals In NAL's coliection are loaned only to other U.S. libraries. Requests for loans
ai@ made through local public, academic, or special libraries.

The following materlals are not available for loan: serlalé (except USDA serlals}; rare, reference, and
reserve books; microforms; and proceedings of conferences or symposia. Photocopy or microform of
non-circulating publications may be purchased as described below.

Docuent Delivery Service — Photocoples of articles are avallable for a fes. Make requests through
local public, academic, or special libraries. The library will submit a separate interlibrary loan form for each
article or item requested. if the citation Is from an NAL database (CAIN/AGRICOLA, Bibliography of
Agriculture, or the NAL Catalog) and the call number is given, put that call number in the proper block on
the request form. Wiilingness to pay charges must be indicated on the form. Include compliance with
copyright law or a statement that the article Is for “research purposes only" on the interlibrary loan form or
letter. Requests cannot be processed without these statements.

Charges:
o Photocopy, hard copy of microflim and microfiche ~ $5.00 for the first 10 pages or fraction copled from

a single article or publication. $3.00 for each additional 10 pages or fraction.
o Duplication of NAL-owned microfilm ~ $10.00 per reel.

o Duplication of NAL-owned microfiche — $ 5.00 for the first fiche and $ .50 for each additional fiche per
title.

Billing - Charges include postage and handiing, and are subject to change. Invoices are Issued quarterly
by the National Technical information Service (NT!S), 5285 Port Royal Road, Springfleld, VA 22161.
Establishing a deposit account with NTIS is encouraged. DO NOT SEND PREPAYMENT.

Send Requests to:

USDA, National Agricultural Library
Document Delivery Services Branch, 6th Fl.
10301 Baltisore Blvd.

Beltsville, Maryland 20705-2351

Contact the Head, Document Dclivery Services Branch in writing or by calling (301) 504-5755 with questions or
comments about this policy.




ELECTRONIC MAIL ACCESS FOR INTERLIBRARY LOAN (ILL) REQUESTS

The National Agricultural Library (NAL), Document Delivery Services Branch accepts ILL requests from
libraries via several electronic services. All requests must comply with established routing and referral
policies and procedures. The transmitting library will pay all fees Incurred during the creation of requests
and communication with NAL. A sample format for ILL requests Is printed below along with a list of the

required datafformat elements.
ELECTRONIC MAIL - (Sample form below)
SYSTEM _ADDRESS CODE
INTERNET LENDINGBR@ASRR.ARSUSDA.GOV
EASYLINK 62031265
ONTYME NAL/LB
TWX/TELEX.......cccooecrenrusearonen Number is 710-828-0506 NAL LEND. This number may only be used for
ILL requests,
FTS2000 A12NALLEND
OCLC NAL's symbol AGL need only be entered once, but it must be the last entry
in the Lender string, Requests from USDA and Federal libraries may contain
AGL anywhere in the Lender String,

SAMPLE ELECTRONIC MAIL REQUEST

AG UniversityNAL ILLRQ231 ‘9191 NEEDBY: 10/91 = - )
. Intcth‘brhryl.oancharmcm S TR

Agriculture University

Heartland, IA 56789 .

Dr. Smith Faculty Ag School

Canadian Journal of Soil Science 1988 v 63(1): 17-27
“DeJong, R. Comparison of two soil-water models under semi-arid growing
‘conditions : _ _ e A
Ver: AGRICOLA S S ;
Remarks: Notavailable at IU orinregion,- + . . ° .. .
NAL CA: 56.8 C162 B L

Auth: C.Jobnson CCL - Maxcost: $1500 .. " -
\ MORE = S e J

TELEFACSIMILE - Telephone number is 301-504-5675. NAL accepts ILL requests via telefacsimile.
Requests should be created on standard {LL forms and then faxed to NAL. NAL does not fill requests via
Fax at this time.

REQUIRED DATA ELEMENTS/FORMAT

1. Borrower's address must be In block format with at least two blank iines above and below so form may
be used in window envelopaes.

Provide complete citation including verification, etc.

Provide authorizing official’s name (request will be rejected if not included).

Include statement of copyright compliance if applicabie.

Indicate willingness to pay applicable charges.

Include NAL call number f available.

Contact the Document Delivery Services Branch at (301) 504-6503 if additional information Is required.

oNnsON




BIOTECHNOLOGY: EDUCATION

TABLE OF CONTENTS

INTRODUCTION. «vvvvvennnn

GENERAL INFORMATION.....c.cceeeeesccacscansncs ceceecas ..

GENERAL MANUALS/TEXTBOOKS..

TRAINING........ seeses treeensen

SECONDARY SCHOOL LEVEL....
UNIVERSITY LEVEL.........

UNIVERSITY/INDUSTRY COLLABORATION...

INTERNATIONAL....... ceee

SPECIFIC FIELDS

Agriculture......cee..

Medicine...cecceeovecans

ooooooo

Microbiology and MyCOlOgY...eeeecesaccososasocness

Pharmaceuticals.....

Plant Breeding....euec...

Veterinary Science......

AUTHOR INDEX...cocececnan

CEE RN N I R BT B I IR I B I I I A IE K N N Y WY

LB BN Y BN B B I I B I I S Y I

10
11

12

14

15

15

16

18

18

21

ii

12

14

16

17

19

22



INTRODUCTION

Biotechnology is the latest in a series of technological
innovations that have revolutionized the fields of agriculture
and the health sciences. Already great strides have been made in
applying the techniques of molecular biology and genetic
engineering to the problems of disease diagnosis, gene therapy
and the development of new pharmaceuticals. In the agricultural
industry this technology is being used to address many of the
problems associated with the production of food and fiber. These
include: plant breeding for disease and pesticide resistance,
stress tolerance, and more effective nutrient utilization; energy
production from biomass and bioremediation; and animal growth,
health, reproduction, and genetics.

Although biotechnology holds great promise for the
agricultural and medical sciences, there is concern about the
risks, both real and imagined, posed by this technology. For
example, two-thirds of the American public are of the opinion
that genetically altered bacteria represent a threat to the
environment and nearly 50% see a similar risk from genetically
altered plants and animals. . Questions also exist regarding the
safety of foods and food products produced by genetically altered
organisms and the possible negative economic effects of these
products on the American farmer. Finally there are ethical
questions. Public opinion polls repeatedly find that a
significant minority of Americans simply believe that genetic
manipulation of plants and animals is morally wrong.

These many questions and concerns expressed by the American
public highlight the necessity of developing a significant
dialogue among all the parties involved. This dialogue must
include an emphasis on education and the development of a public
understanding of the principals involved in biotechnology
research, product development and risk analysis. Only in this
context can an interested public work hahd-ir~hand with industry
officials, government regulators and environmental activists in
making informed decisions about the development and regulation of
this important industry. ’

To this end, the Biotechnology Information Center at the
National Agricultural Library has produced this Special Reference
Brief (SRB) in Biotechnology Education. The sources of
information cited herein provide a good starting point
for teachers, university faculty, environmental activists,
government regulators, industry representatives and the public
who have an interest in biotechnology research, education and
training.




The bibliography has been sub-divided into several sections
corresponding to the needs and interests of those involved in -
biotechnology education. The first sections deal with general
information, manuals and textbooks, and training. Following this
are specific sections on education at the secondary school and
university level; unlver51ty and industry collaborative efforts:
and education and training in the international arena. The final
sections include education information on specific disciplines
that have been impacted greatly by biotechnology including
agriculture, medicine, microbiology and mycology,
pharmaceuticals, plant breeding, and veterinary science. An
author index follows the bibliographic information.

The citations included in the bibliography were extracted
from several major databases including AGRICOLA, Eric, Embase,
Current Biotechnology Abstracts and others. In addition to the
title, author and source, each citation also includes key words
and the National Agricultural Library (NAL) Call Number if the -
material is part of the NAL collection.
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GENERAL INFORMATION

001

"What’s a nice bioiogy teacher like you doing teaching
humanities?" C.A. Biermann. Amerjican Bioloqy Teacher
52(8):487-90(Nov-Dec 1990).
NAL CALL NO: QH1.A43
KEYWORDS: college science, controversial issues (course
content), course descriptions, ethics.

002
"Impact of biotechnology on libraries and educational resources."
M. Adams et al. American Journal of Pharmaceutical FEducation

54 (1) :71(Spr 1990).

KEYWORDS: biomedicine, educational resources, information
services, library collections, pharmaceutical education,
technological advancement.

003

"Educating the public about biotechnology." H. Kannegiesser.
Australian Journal of Biotechnology 4(1):14,17(1990).
NAL CALL NO: TP248.13 A95
KEYWORDS: perception, social impact

004

"proiector center. What Is biotechnology?" B. Belzer and C.L.
Case. American Biology Teacher 52(6):376-78(Sep 1990).
NAL CALL NO: QH1.A43
KEYWORDS: college science, food, science and society, science
history, secondary school science.

005

"The possible vs. the probable." J.D. caulder. Bio/technology
(USA) 8(1):80(1990).
NAL CALL NO: QH442.B5
KEYWORDS: education and training, teaching, university.

006

"A muitidisciplinary course in bicengineering." P.R. Bienkowski
et al. chemical Engineering Education 23(4):204-06(Fall 1989).
KEYWORDS: chemical engineering, collede science, course
descriptions, course objectives, engineering education,
interdisciplinary approach, biocengineering.

007

YEvaluation ¢f an in-service course on bxoteuhnology." R.L. Lock
and J. Dunkerton. Research in S 3 Technological
Education 7(2):171- 81(1989)
KEYWORDS: biological sciences, evaluation methods, inservice
teacher education, secondary school science, technological
advancement.
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008

vBiotechnology education." P.E.O. Wymer. AgBiotech News and
Information 1(5):687~690(1989).
KEYWORDS: reviews.

009

"Biotachnology teachning gets funds." Biotec ch
9(12):2(Jun 1989).
NAL CALL NO: TP248.13 B54
KEYWORDS: education and training, funding and investment.

010

"Biotechnology education programme expands.'" Chemical and
Engineering News 67(18):26(May 1989).
NAL CALL NO: 381 J825N
KEYWORDS: training and education.

011 .

Reform and Innovation of Science and Educatjon Planning for the
1990 Farm Bill Committee on Agriculture, Nutrition, and
Forestry, United States Senate Washington, D.C.: U.S. G.P.O.,
1989. 256 pp.

NAL CALL NO: S441.R38
KEYWORDS: agriculture and state, agricultural biotechnology,
sustainable agriculture, agriculture research.

012

Biotechnology Education Elmsford, NY: Pergamon Press, cl989.
NAL CALL NO: TP248.2.B546
KEYWORDS: study and teaching - periodicals.

013
"Toward better education in biopolitics." R.H. Blank et al.
Issues in Science and Technology 4(3):51-53(Spr 1988).

NAL CALL NO: Q225 I7

KEYWORDS: biology, college science, core curriculum,, science
and society, technology, social issues.

014
“Biotechnology enters vocational agriculture.® R.A. Martin.

Vocationa] Education Journal 63(4):36-38(May 1988).
KEYWORDS: advisory committees,. agricultural education,
curriculum development, vocational education. .

015 .
cational Bridges to Options in Hi Techndlo Emplovment.

Final Report San Diego State Univ.,Calif. Sponsoring Agency:
Fund for the Improvement of Postsecondary Education,
Washington, D.C., 1988. 32 pp.

KEYWORDS: blologlcal sc1ences, labor force development,
physical sciences, retraining, technology.
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0le6

“Science professional training program in tissue culture and
biotechnology.”" W.D. Graziadei. In: Forest and Crop

Biotechnology: Progress and Prospects: Colloguium, Syracuse,
NY, April 18-20, 1985 ed F.A. Valentine. New York, NY:

Springer-Verlag, 1988. pp . 423-424.
NAL CALL NO: S494.5 B563F67

KEYWORDS: general biology, textbooks, methods and media,
audio-visual aids.

017
earc i rs n earch in
Agr;cgltgral Edu at on the Stat L.F.
Silva-Guerrero. The51s, Cornell UnlverSLty, 1988. 220 pp.
(Available from University Microfilms, Inc.).
KEYWORDS: universities, attitudes, surveys.

018 )
“Expanding the horizons for blotochnology education." L.
Seenath. Trends in Biotechnology 6(6):108-110(1988).

NAL CALL NO: TAl166.T72
KEYWORDS: general biology, textbooks, audio-visual aids.

019
"Biotechnology and its future: implications for school and

careers.”" J. Frey and J. Cronn. Journal of the Minnesota
Academy of Scgienge 53(1):40-42(Fall 1987).
NAL CALL NO: 500 M663

KEYWORDS: universities, students, career development.

020
"Social and legal issues of bictechnology: An educationai

perspective." C.P. Hodgson. Ohio Jourpal of Science
87(5)148~53 (Dec 1987).

NAL CALL NO: 410 OH3

KEYWORDS: biology, ethics, genetic engineering, patents,
research universities, technological advancement.

021
“The impact of bxotechnology on school teaching." L. Josefsson.
Biochemical Education 15(4):177-79(Oct 1987).

NAL CALL NO: QD415 A1BS53
KEYWORDS : blochemlstry, forelgn countrles, high schools,

science curriculum, secondary school science, teacher
education.

022

“Biotechnology in the schoolroom." New Scientist (1569) :67-68 (Jul
1987).
NAL CALL NO: 472 N42

KEYWORDS: education and training.
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023

"Public domain programs for teaching biot .chnology." H.R. Bungay.
Abstract Paper American Chemical Society National Meeting, New
Orleans, IA, August 30 - September 4, 1987 194 (0) (1987).
KEYWORDS: computers, biochemical engineering. '

024

Education for Biotechnology B.F. Rinard. Waco, Tex.: Center for
Occupational Research and Development, c1986. 43 pp.
NAL CALL NO: TP248.2.RS56
KEYWORDS: study and teaching, curricula.

025
“Food for thought." J.W. Kotrlik, G. Parton, and C. Borne. The

Agricultural Education Magazine 59(3):9-10(Sept 1986).
NAL CALL NO: 275.8 AGS

KEYWORDS: agricultural education, vocational training,
technology, innovations.

026
"ghift your gears--to high technology.!" G. Raymond and K.E.

Nowels. The Adricultural Education Magazine 59(3) :5~-6 (Sept

1986) .

NAL CALL NO: 275.8 AGS

KEYWORDS: agricultural education, technology,
telecommunications, genetic engineering, vocational training.

027

"The use of simple models in the teaching of genetic
engineering." D.S.T. Nicholl. Journal of Biological Education
20(1):12~14(Spr 1986).

KEYWORDS: biology, botany, genetic engineering, science
activities, science instruction, secondary school science.

c28

A_Model cCurriculum for Training Biotechnicians R. Thomson. Paper
presented at the Annual Convention of the American Vocational
Association (Dallas, TX, December 7, 1986). 22 PP-
KEYWORDS: curriculum development, educational needs, futures
(of society), paraprofessional personnel.

029
"Biological technology and bielogical education." A.N. Rao and

R.A. Kille. In: Biological Technology and Biological Education
eds A.N. Rao and R.A. Kille Hamburg, West Germany: Commission
for Biological Education, 1986. 155 pp.
KEYWORDS: book reviews. .




030

“"Where does biotechnology fit in teaching biology?" J.N. Reeve.
Ohio Journal of Science 86(2):29(1986).
NAL CALL NO: 410 OH3
KEYWORDS: abstract, conference paper.

031 .
“A symposium: biotechnology and its implications for education."

S.E. Reames. Ohio Journal of Science 86(2):28(1986).
NAL CALL NO: 410 OH3 .

KEYWORDS: abstract.

032

“EXPERFARM: A new package in BASIC for teaching genetics."m E.
Santiago and M.A. Comendador. Comput. Appl. Biosci. (England)
2(1):29-32(1986).
KEYWORDS: genetics, computer program, computer simulation,
teaching.

033
"Bioengineering education, 1986 - Part I." P.A. Browneller. J.

clin. Eng. 11(1):39-54(1986).

034

"Computer-aided education and computer programmes in
biotechnology." P. Peringer. Swiss Biotech 4(4):15-20(1986).
KEYWORDS: computer application, education and training.

035

"Biotechnolo y takes its place in schools." New Scientist
111(1522) :26 (Aug 1986).
NAL CALL NO: 472 N42 S
KEYWORDS: fermenter, mini; education and training.

036

"Biotechnology and schools." R.F. Hornblower. Intl. Ind.
Biotechnol. 6(5):145-147 (Aug/Sep 1986) .
KEYWORDS: education and training, review.

GENERAL MANUALS/TEXTBOOKS

037

Biology: A Journey into Life 2d ed. K. Arms and P.S. Camp.
Philadelphia, PA: Saunders College Publishing, 1991. 833 pp.
KEYWORDS: genetics, evolution, animal biology, plant biology,
ecology, molecular biology.
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038

Applied Genetics G. Hayward. Basingstoke, UK: Macmillan, 1990.
229 pp.
KEYWORDS: applied genetics, genetic engineering.

039
ua user-friendly method for teaching restriction enzyme

mapping.® R. Ehrman. American Biology Teachexr 52(7):429-35(0Oct
1990) .

NAIL CALL NO: QH1.A43
KEYWORDS: college science, enzymes, genetics, laboratory
procedures.

040 .
A CAL Program to teach the basic principles of genetic
engineering--A change from the traditional approach."

D.G. Dewhurst et al. Journal of Biological Education
23(3):218-22(Fall 1989).

3

KEYWORDS: computer assisted instruction, computer software
reviews, genetic engineering.

041 '

Biotechnoloay Abstracts Online Users Manual 4th ed. London:
Derwent Publications, c1989. 71 pp.
NAIL CALIL NO: Z699.35.055B5 1989
KEYWORDS: online bibliographic searching, catalogs, online
user education, database searching.

c42

uBiotechnology laboratory methods." R.H. Davis and D.S. Kompala.
Chemical Engineering Education-23(3):182-87(Sum 1989).
KEYWORDS: chemical engineering, college science, course
content, engineering education.

043

Plant Genetic Transformation and Gene Expression: a Laboratory
Manual eds. J. Draper, R. Scott, P. Amritage, and R. Walden.
oxford, UK: Blackwell Scientific Publications, 1988. 355 pp.
NAL CALL NO: QK981.5 P58 o
KEYWORDS: genetic transformation, gene expression.

044 )

"How-to-do-it: Biotechnology in three days."™ A.M. Gardner.
American Bioloqy Teacher 50(7):446-48(Oct 1988).
KEYWORDS: DNA, genetics, science instruction, secondary school
science. -

045

"How-to-do-it: Recombinant DNA made easy: I. ’Jumping Genes.’"
R.G. Thomson. American Biology Teacher 50(2):101-06(Feb 1988).
KEYWORDS: college science, genetics, laboratory procedures,
microbiology.
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046

Decisions for Today and Tomorrow: Student Guide. Issues in
Science~Technology-Society. A Multidisciplinary Approach to
Problem-Solving and Critical-Thinking L.A. Iozzi and P.J.

Bastardo. Salt Lake City, UT: National Energy Foundation,
1987. 186 pp.

KEYWORDS: environmental education, genetic engineering,
science and society, secondary school education.

047

Decisions for Today and Tomorrow: Teaching Notes. Issues in
Science-Technologg-8001ety L.A. Tozzi and P.J. Bastardo. Salt
Lake City, UT: National Energy Foundation, 1987. 45 rp-
KEYWORDS: environmental education, genetic engineering,
science and society, secondary school education.

048

Biotechnoloagy: A Comprehensive Treatise in 8 Volumes eds. H.J.
Rehm and G. Reed. New York: VCH Publishers, Inc.
NAL CALL NO: QR53 B52

049

Basic Blotechnology. A Student’s Guide eds. P. Prave, U. Faust,
W. sittig, and D.A. Sukatsch. Weinheim, German Federal
Republic: VCH Verlagsgesellschaft mbH, 1987. 344 Pp.
KEYWORDS: microbiology, blotechnology.

050

An Introduction to Genetic Analysis D.T. Suzuki, A.J.F.
Griffiths, J.H. Miller, and R.C. Lewontin. New York: W.H.
Freeman and Company, 1986. 612 pp.

KEYWORDS: genetics.

051

Manipulating the Mouse Embryo. A Laborato;y Manual B. Hogan, F.
Costantini, and E. Lacy, USA: Ccold Spring Harbor Laboratory,
1986. 232 pp.

NAL CALL NO: QIL959 H74
KEYWORDS: genetic engineering, laboratory manual, mice.

TRAINING

052

“A TAFE strategy for bxotechnoloqy skills training." R. stark.
Australian Journal of Biotechnology 4(1):69- 73 (Jan 1990).
NAL CALL NO: TP248.13 A95
KEYWORDS: training.
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053

wMore biotechnology training support urged." Chemical and
Endgineering News 68(8):15(Feb 1990).
NAL CALL NO: 381 J825N
KEYWORDS: training,, funding, investment.

054
: WCOBIOTECH: another international committee?" K.C.A.M. Luyben. EFB
i Newsl (15):222(June 1989).
‘ KEYWORDS: training, legislation.

058
“Manpower and training needs for biotechnology." P.N. Campbell.
Biotechnology and Applied Biochemistry (USA) 11(6):525-
526 (1989) .
NAL CALL NO: QD415.A1J63
KEYWORDS:biotechnology, training.

056

Training for Employment in Biotechnology: an_Evaluation of the
SERC Biotechnoloqy Directorate‘s Training Awards Policies
R.K. Waite, R. Pearson, and G. Pike. Swindon, UK: Science
and Engineering Research Council, 1989. viii, pp. 186.
KEYWORDS: training, biotechnology.

057

Manpower, Education, and Training in Biotechnoleoqy D.J. Bennett.
London: Association for the Advancement of British
Biotechnology, 1988. 32 pp.
KEYWORDS: training.

058

wpevelopment of training programs in biotechnology safety and
risk assessment." S. Riazuddin. Bioessays 9(4):131-132(1988).
NAL CALL NO: QH506 B356 .
KEYWORDS: recombinant DNA, genetic engineering, safety.

059 :
"Research and training activities of the European Communities in
biotechnology." D. de Nettancourt. In: First Forum for Applied

Biotechnology, Part I, October 1, 1987 part A, pp.1343-1348.
KEYWORDS: programs, industry.

SECONDARY SCHOOL LEVEL

060
wIntroducing applications of biotechnology to high school

students." D.L. Wise et al. Chemical Engineering Educatjon
24(3):158-62 (5um 1990).
KEYWORDS: biological sciences, course descriptions.
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061

“Are high schocl students ready for recombinant DNA?: The UOP
experience." M.J. Minch. Journal of Chemical Education
66 (1) :64~65(Jan 1989). ,
NAL CALL NO: 381 J826
KEYWORDS: academically gifted, biochemistry, college science,
course descriptions, genetic engineering, secondary school
students.

062
"How-to-do-it: Teaching recombinant DNA technology in high school

biology courses." L. Dixon. American Biology Teacher
50(6):368-73(Sep 1988).

KEYWORDS: biology, DNA, experiential learning, laboratory
experiments, science and society, secondary school science.

063

"How-to-do~it: Recombinant DNA technology in the high school
b.ology laboratory." R. Myers. American Biology Teacher
50(1):43-45(Jan 1988).
KEYWORDS: genetics, laboratory procedures, science activities,
secondary school science, technology, cloning.

064
"Biotechnology 13-18: In-sService training for teachers."

C. Gayford. Journal of Biological Education 21(4):281~87

(Win 1987).

KEYWORDS: biological sciences, course descriptions, inservice
teacher education, science and society, teacher improvement,
technology.

065
“Biotechnology in high school: research for tomorrow?" P.B.J.

Burton. Trends in Biotechnology 5(11):293-294 (Nov 1987).

NAL CALL NO: TA166.T72
KEYWORDS: education and training.

066 :

“"The consistency of the opinions of 12th-Grade biology pupils on
the desirability of biotechnologies." A. Dreyfus and Z. Roth.
Research in Science and Technological Education 4¢2):139-52

(1986).

KEYWORDS: biology, controversial issues (course content),
science and society, secondary school science, student
attitudes, science education research.




UNIVERSITY LEVEL

067

"Integrating biotechnology into a graduate program in plant
breeding: A graduate student’s perspective." I,. Marshall.
Journal of Aqronomic Educatjion 19(2):211~-214(1990).
NAL CALL NO: S§530.J6
KEYWORDS: human, agriculture, genetics.

068

"Teaching microbial ecology and applied microbiology at small
colleges and universities.” D.K. Brannan and N.A. Key.
Annual Meeting of the American Society for Microbioloqy,

Anaheim, CA, May 13-17, 1990 90:439(1990).
KEYWORDS: abstract, human, industrial, genetic engineering.

069

nExpectations of the graduate student." D.M. Bubeck. Journal of
Agronomic Education 19(2):215-218(1990).
NAL CALL NO: S530.J6 a
KEYWORDS: plant breeding program, agriculture, genetics.

070
“"Farm kids grab future in biotech." D. Seim. Farm Journal 112
(10) :34-35(Aug 1988).
- NAL CALL NO: 6 F2212
KEYWORDS: agricultural colleges, college programs, outside
finance, private companies, rural youth, students.

071

"Biotechnology at the University of Toledo: Development and
implenontat;on of an integrated curriculum." R.A. Hudson.
American Journal of Pharmaceutical Education 52(4):355-57(Win
1988).
KEYWORDS: biochemistry, curriculum design, pharmaceutical
education, undergraduate study.

072

"Recombinant DNA technology. A topics course for undergraduates.w
K.A. Parson. Journal of Chemical Education 65(4):325-26(Apr
1988).
NAL CALL NO: 381 J826 ’ . )
KEYWORDS: biochemistry, biological sciences, college science,
course descriptions, DNA, science instruction.

073 :

"Undergraduate education in biotechmnology." T.H. Carter.
Bio-TECHNOLOGY (New York) 5(4):347-349(1987).
KEYWORDS: general biology, textbooks.
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UNIVERSITY/INDUSTRY COLLABORATION

074

"Land-grant university-industry relationships in biotechnology:
a comparison with the non-land-grant research universities."
J. Curry and M. Kenney. Rural Sociology 55(1):44-57(Spring
1990). K
NAL CALL NO: 281.28 R88
KEYWORDS: agricultural colleges, industry, research
institutes, college programs, educational resources.

075
"Technology transfer from university to industry: Responsive and

responsible university policy." A. wright. Research Management
Review 3(1):17-31(Spr 1989).
KEYWORDS: research administration, school business

relationship, school policy, social responsibility, technology
transfer. :

076

"Interfacing biotech in industry and universities." D.A sSmith.
Genome 31(2):1123-1124(1989).
HAL CALL NO: QH 431.G452

KEYWORDS: conference paper, biotechnology heredity, genetic
engineering.

077 ’ .
"Low-input/sustainable agricultural research and education:
challenges to the agricultural economics profession.» P,
Madden. American Journal of Agricultural Economjics 70(5):1167-
1172 (Dec 1988). '
NAL CALL NO: 280.8 J822
KEYWORDS: farm inputs, alternative farming, sustained yield

management, research, educational programs, agricultural
economics, farm management.

078
“Institutions and scholars face ethical dilemmas over pursuit of

research with commercial value." X.S. Mangan. Chronicle of

Higher Education 33(46):11-12(Jul 1987).
AL CALL NO: LB2300 C5

KEYWORDS: college faculty, ethics, inventions, technology
transfer.

079

"University-industry research relationships in biotechnology:
implications for the university." D. Blumenthal et al. Sciencz
232(4756) :1361-66 (Jun 1986).

NAL CALL NO: 470 ScCI2
KEYWORDS: financial support, industry, scientists,
technological advancement.
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080

"Biotechnology and the uaiversity." L. Wofsy. Journal of Higher
Education 57(5) :477-92(Sep-Oct 1986).
KEYWORDS: biological sciences, industry, .chool business
relationship, technological advancement, universities.

081

"University, industry, government: Partnerships for improvement o
of response to social needs." M.J. Pelczar, Jr. MIRCEN Journal
of Applied Microbiology and Biotechnology 2(1):51-60(1986).
NAL CALL NO: QK1 M562
KEYWORDS: research, recombinant DNA.

082 .

“Commercializing university research. Lessons from the experience
of the Wisconsin Alumni Research Foundation." D. Blumenthal,
S. Epstein, J. Maxwell. New nd Journal of Medjcine
314(25):1621-1626(1986) .
NAL CALL WO: 448.8 N442
KEYWORDS: finance, patent, licensing.

083

"“Industrial support of university research in biotechnology." D.
Blumenthal, M. Gluck, L.K. Seashore, D. Wise. Science
231(4735) :242-246(1986) .
NAL CALL NO: 470 SCI2

084

Biotechnology: The University-Industrial Complex M. Kenney. New
Haven, CT: Yale University Press, 1986. 306 pp.
NAL CALL NO: TP248.2 K46
KEYWORDS: education and training.

INTERNATIONAL

(385

Manpower and Training Needs for Biotechnology in Europe in
the '90s Essex, UK: Biochemical Society, Feb 1990.
KEYWORDS: technical report, education and training.

086

"Opportunities for training in microbiology udapted to the needs
of Third world countries." M.H.V. van Regenmortel, R.R.
Colwell, L. Haghighi, M.W. Loutit, N. Okafor. World Journal
of Microbiology and Biotechnology 6(4):437-446(1990).
NAL CALL NO: QR1 M562
KEYWORDS: training resource.
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087

Biotechnology Science, Education, and Commercialjgation: an
International Symposium, University of Florida, Gainesville,
Florida, December 3-6, 1989 ed. I.K. Vasil. New York:
Elsevier, c1990. 309 pp.
NAL CALL NO: TP248.14.B573

088

"Biotechnology in Switzerland." A. Fiechter. EFB Newsl. 15:219
(June 1989).
KEYWORDS: education and training, R&D, expenditure.

089

"Biotechnology education in the Netherlands.' K.C.A.M. Luyben,
J.G. Kuenen, L.A. Robertson. chim. Oggi 7(4):31~32(Apr 1989).
KEYWORDS: education and training.

090

“"Biotechnology education in Europe." L.H. Grimme. Chim. Oggi
7(3):77-80(Mar 1989).
KEYWORDS: education and training.

091

“An overview of R&D and training facilities for biotechnology."
T.K. Ghose. Chemical Age of India 38(8):403-405(1987).
NAL CALL NO: 385 C4292
KEYWORDS: India, R&D.

092

"Biotechnology in German schools." A. Haas. Int. Ind. Biotechnol.
7(5):339-342 (Aug/Sep 1987).
KEYWORDS: education and training, West Germany.

093

"West German biotech institute trains Third world scientists."
D.A. O’Sullivan. chemical and Engineering News 65(13):17-19
(Mar 1987). ,

NAL CALL NO: 381 J825N

KEYWORDS: college science, developing nations, international
programs, microbiology, science instruction, technolog1ca1
advancement. .

094

“Education and information: the Japanese -experience." Y. Mori.
In: Industrial Blotechnology in Europe: Issues for Public
Policy ed. D. Davies. London: F.Pinter, 1986. pp. 58-64.
NAL CALL NO:HD9999.B443E8515
KEYWORDS: technical progress, information retrieval, research,
educational programs, national expenditure.
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095

Innovations in Science d Technolo Education Vol. I.
ed. D. Layton. Paris, France: United Nations Educational,
Scientific, and Cultural Organlzatlon, 1986. 188 pp.
KEYWORDS: international educational exchange, international
programs, science and society, secondary school science,
technology.

SPECIFIC FIELDS

Agriculture:

096

wpriorities for research in agricultural educatiomn." L.
Silva-Guerrero and H.D. Sutphin, Journal of Agricultural
Education 31(3):2-13(Fall 1990).
NAL CALL NO: S530 A4
KEYWORDS: cost effectiveness, curriculum research, educational
research, research needs.

097

nToto, I don’t think we’re 1n Kansas anymore-—-agricultural
education in a land of biotechnology." D. Smith. The
Agricultural Education Magazine 61(8)'8—10(Feb 1989).
NAL CALL NO: 275.8 AGS8
KEYWORDS: technology transfers, educatlonal planning.

098

wBiotechnology science and socio-econcmic issues: An
interdisciplinary course on biotechnology in agriculture."
L.G. Sterling, C.K. Halbrendt, and S.L. Kitto. Journal of
Dairy Science 72(Suppl 1):588—589((1989).
NAL CALL NO: 44.8 J822
KEYWORDS: technological growth rate, livestock industry.

099

WAgriculture and education--partners in progress." 0.G. Bentley.
In: Ushering in *he enty First Century: sis on t
Rural South ed. 7.T. Williams.'Tuskegee,.Ala.: Tuskedgee
University, c1987. pp. 31-35.
NAL CALL NO: HD1773.A5U8
KEYWORDS: agricultural colleges, small farms, USDA, extension
activities.

23




Medicine:

lo0

"Towards a rational ecology education strategy for pre-meds, .
future genetic engineers and other non-organismally oriented
majors." K.M. Klemow. Bulletin of the Ecoloaical Societv of
America 72 (2 suppl):163(1991).

NAL CALL NO: 410.9 EC7
KEYWORDS: abstract, genetics, cytogenetics, environmental
biology.

101
"Biotechnology computing: Information science for the era of
molecular medicine." D.R. Masys. Academic Medicine

64(7):379-81(Jul 1989). '
KEYWORDS: Computer oriented programs, genetics, higher
education, medical research, technological advancement.

lo2

"Molecular biology and medical science." G.M. Rupp. New England

Journal of Medicine 319(7):449-450(1988).
NAL CALL NO: 448.8 N442

KEYWORDS: medical education, recombinant DNA.

103 :
"reaching biotechnology to medical students: Is there an easy

way?" A.W. Steggles. Ohio Journal of Science
87(5) :158-61(Dec 1987).

NAL CALL NO: 410 OH3
KEYWORDS: college science, curriculum development, science

instruction, secondary school science, surveys, technological
advancement.

104

“Medical laboratory sciences: A forward look." R.G. Fewel, R.T.
Allison, J. Bertrand, D.C. Cowell, A.D. Farr, J.D. Jarvis and

D.J. Rogers. Medical Laboratorv Sciences 43(4):307-313(1986).

NAL CALL NO: RB37 J6
KEYWORDS: genetic engineering, technology, training.

Microbiology and Mycology:

105
"Beneckea-Natriegens as an ideal organism for teaching basic
microbial physiology in schools." A.cC. Fairclough, B. Davis,

D. Johnson, P. Loxley, J. Mills and E.A. Bolton. Biochemjical

Society Transactions 16(5):767(1988).
NAL CALL NO: QD415 A1B58

KEYWORDS: recombinant DNA technology.

o 24




106

"aAn option in applied microbiology." W.E. Lee, III. Chemical
Engineering Education 22(3):158-59(Sum 1988).
KEYWORDS: biological sciences, college curriculum, college
science, program descriptions, program design.

107

Yeast: An experimental organism for modern biology.' D. Botstein
and G.R. Fink. Science 240(4858):1439-43(Jun 1988).
NAL CALL NO: 470 SCI2
KEYWORDS: college science, cytology, genetic engineering,
genetics, microbiology, research opportunities.

108

Manual of Industrial Microbiclogy and Biotechnology eds. A.L.
Demain and N.A. Solomon. Washington, D.C.: American Society
for Microbiology, 1986. 466 pp.
KEYWORDS: fermentation, bicengineering.

Pharmaceuticals:

109

wprotein chemistry: A graduate course in pharmaceutical
biotechnology at the University of Kansas." M.C. Manning, and
J.W. Mitchell. American Journ of armaceutica i
55(1) :52-55(Spr 1991).
KEYWORDS: biochemistry, course content, higher education.

110

wImpact of biotechnology on pharmacy practice." C.D. Black and et
al. American Journal of Pharmaceutical Educatjon 54(1):73-74
(Spr 1990).

KEYWORDS: biomedicine, graduate study, needs assessment, role
of education, technological advancement.

111
wThe impact of biotechnology on pharmaceutics." L.H. Block.

American Journal of Pharmaceutical Education 54 (1):69-70(Spr
1990). )

KEYWORDS: biomedicine, chemistry, curriculum development,
technological advancement. :

112

"The impact of biotechnelogy upon chemistry in pharmacy schools.™
J.G. Henkel and et al. American Journal of Pharmaceutical
Education 54(1):65-68(Spr 1990).
KEYWORDS: biomedicine, chemistry curriculum development,
research, technological advancement.
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113

“The new biotechnology and biological science-related instruction
in colleges of pharmacy." R.A. Hudson and et al. American
Journal of Pharmaceutical Education 54 (1) :61-~64 (Spr 1990).
KEYWORDS: college faculty, graduate study, retraining, science
instruction, technological advancement.

114

“The impact of biotechnology upon pharmacy education." M.K.
Speedie. American Journal of aceutj i
54 (1) :55-60(Spr 1990).
KEYWORDS: biomedicine, curriculum development, graduate study,
library collections, research, technological advaiicement.

115

“Pharmaceutical biotechnology: A new graduate course at the
University of Florida College of Pharmacy." H. Schreier and e
al. erican Journal i tion ‘
54 (1) :46-50(Spr 1990).
KEYWORDS: kiomedicine, course content, school business
relationship, technological advanceirent.

116 :

“Pharmacotherapeutics-immune systems: 2 required course that
provides a framework for implementing biotechnology into the
curriculum." M.M. Piascik and W.C. Lubawy. American Journal of
Pharmaceutical Education 52(4):353~55(Win 1988).

KEYWORDS: biochemistry, course content, drug therapy, student
attitudes, teacher attitudes, technology.

117

"Teaching pharmaceutical biotechnology at the University of
Illinois at chicago." M.J. Groves and M.E. Klegerman. American
Journal of Pharmaceutical Education 52(4):351-52(Win 1988).
KEYWORDS: biochemistry, interdisciplinary approach, medical
research, research projects, student participation.

118
“"Pharmacy education in the 21st century." J.w. Gibb. American

Journal of Pharmaceutical Educatjon 50(4):371-72(Win 1986).

KEYWORDS: curriculum development, educational needs, futures
(of society), health services, mental health.
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Plant Breeding:

119

wEducating the next generation of plant breeders: challenges of
integrating plant biotechnology." M. Lee, M.J. Brinkman, L.R.
Veldboom, G.Q. Su, P.J. Freymark, and D. Lee. Journal of
Agronomic Education 19(2):219-222(Fall 1990).
NAL CALL NO: S530.J6
KEYWORDS: plant breeding, integrated systems.

120

"Training expected for future private breeders." J.C. Thorre.
Journal of Aqronomic Education 19(2):203-205(Fall 1990).
NAL CALL NO: S530.J6
KEYWORDS: plant breeding, plant pathology, private farms.

121

“Training expected for future public plant breeders." R.A.
Forsberg. Journal of Agronomic Education 19(2):200-202(Fall
1990) .
NAL CALL KO: s$530.J6 :
KEYWORDS: planting breeding, molecular genetics.

122

mAppropriate education fer plant pathologists planning to work in
developing countries." H.D. Thurston. Plant Disease
72(9):741(Sept 1988).
NAL CALL NO: 1.9 P69P
KEYWORDS: technology transfers, ecosystems, tropics, small
farms, farming systems.

Veterinary Science:

123

wInportant requirements for future animal production-oriented
research with particular referance to veterirary science.™
R.D. Bigalke. Journal of the South African Veterinary
Association 60(3):126-129(1989). :
KEYWORDS: cattle, ruminant digestion, embryo transfer, gene
transfer, research requirement, educational requirement. '

124

“The place of molecular biology in veterinary research and
teaching." P.M. Biggs. The Veterinary Record 123(7):176-
179(1988). :
NAL CALL NO: 41.8 V641
KEYWORDS: genetic engineering.
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| 125

| “New horizons for veterinary medicine: Can the educators
respond?" E.J.L. Soulsby. The Veterinary Record
119(13):327-334(Sept 1986).

NAL CALL NO: 41.8 V641

KEYWORDS: veterinary schools, animal welfare, genetic
engineering.
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